Rising demand for cheaper textiles and clothing in Western Europe is well documented, as are changes in the Textiles and Clothing industry's globalised production structure. We apply a sub-systems global multi-regional input-output accounting framework to examine the sustainability implications of meeting Western European demand for textiles and clothing goods between 1995 and 2009. Our framework estimates environmental and socio-economic impacts of consumption in a consistent manner and shows where these occur both geographically and in the value chain. The results demonstrate that Western European textiles and clothing consumption remains dependent on low-cost labour from Brazil, Russia, India and China (BRIC), principally in the Textiles and Clothing and Agricultural sectors. Conversely, we show that the wage rate for BRIC workers in the global value chains serving Western European textiles and clothing consumption has risen over time but remains low relative to the wage rate paid to Western European workers. Likewise, we find that profits are increasingly generated within BRIC and that they are now at comparable levels to those generated in Western Europe. We find a slight overall decrease in the amount of carbon emitted in the production of textiles and clothing goods for Western Europe between 1995 and 2009. However, the trend is not linear and the importance of different underlying drivers varies over the timeseries. We conclude by discussing the implications of these results for a more sustainable future for Western European textiles and clothing consumption.
INTRODUCTION

Sustainability, Affluent Lifestyles and Macroeconomic Structures
Sustainability means achieving a good and equitable life for all people within the ecological limits of a finite planet (Jackson, 2009 (Jackson, , 2011 . However, at present there are substantial inequities and environmental impacts embodied in the macroeconomic structures that support affluent consumer lifestyles in more economically developed countries (Alsamawi et al., 2014; Lenzen et al., 2012; Simas et al., 2014a) . Key factors influencing these inequities and environmental impacts are globalisation and changes in the consumption patterns of more economically developed countries (Kanemoto et al., 2014; Simas et al., 2014a; Xu and Dietzenbacher, 2014) . Textiles and clothing consumption in Western Europe is a prime example of a production-consumption system strongly affected by both changes in consumption and the geographies of production (Dicken, 2011; Dunford, 2004) . Therefore, in this study we empirically examine how these factors have affected the equity and environmental impacts of global textiles and clothing production for the Western European market.
The Textiles and Clothing Context: Globalisation, Fast Fashion and Sustainability
In 1995 the quotas restricting world trade in textiles and clothing goods began to be formally removed. Combined with a more general globalisation process this liberalisation of trade allowed for substantial movement of low skill, labour intensive parts of textiles and clothing value chains into developing countries (Dunford, 2004; Los et al., 2014; OECD, 2004) . While job creation in developing countries is generally perceived to be beneficial, there remain questions around low wage rates, poor rights for workers and unsafe working conditions (Allwood et al., 2006; International Trade Union Confederation, 2014) .
The geographical shift in manufacturing is also likely to have caused a shift in the location of pollution. High level studies of global trade typically find that international trade has shifted pollution into developing countries that have used manufacturing and heavy industry to fuel their growth (Davis et al., 2011; Kanemoto et al., 2014; Peters et al., 2011b) .
Previous studies suggest that this could be the case for textiles and clothing consumption, reporting China to be the biggest source of carbon in the textiles and clothing value chains supplying consumers in a small sample of Western European countries (Andrew and Peters, 2013; Carbon Trust, 2011) . However, these studies examine a single point in time and so it is unclear if this represents a displacement or an increase in global emissions. Likewise, we do not know how emissions from developing countries in textiles and clothing value chains are changing.
Furthermore, Western European textiles and clothing retailers now refresh their product lines much more frequently than in the past leading to lower prices and shorter lifetimes (Francois et al., 2007; Morris and Barnes, 2008; Schor, 2005) . In turn, many brands have passed more risk and pressure to their developing country suppliers in order to further reduce both costs and lead times and thereby remain competitive (Morris and Barnes, 2008; Taplin, 2006) . This has placed additional stress on already poor working conditions and is thought to have contributed to the collapse of the Rana Plaza complex (Taplin, 2014) .
Aims and Contributions
The aim of this study is to empirically assess both socio-economic and environmental sustainability aspects of Western European textiles and clothing consumption between 1995 and 2009. In the existing literature, environmental and socio-economic impacts along textiles and clothing supply chains are largely considered separately (e.g. Carbon Trust, 2011; Chen and Burns, 2006; Claudio, 2007; Sørensen, 2008; Tokatli et al., 2011) or analysed over short periods of time (Allwood et al., 2006; Andrew and Peters, 2013) . Therefore we extend the existing literature by adopting a multi-factor approach to examine changes over a 15 year period. Moreover, we investigate how changes in Western European demand for textiles and clothing goods have affected each indicator at three different scales: the sum of impacts at every stage of production (production footprints) and the impacts that occur in both specific geographical regions and specific economic sectors. By investigating multiple sustainability factors at multiple scales we are able identify both winners and losers, to find tensions between different sustainability goals, and to suggest a win-win scenario moving forwards.
Furthermore, looking over a fifteen year time period provides a richer understanding of mechanisms driving changes in the textiles and clothing value chain sustainability than is possible from single point in time studies.
Finally we make two methodological contributions. First, our use of sub-systems framing to improve the robustness of Global Multi-Regional Input-Output (GMRIO) results is novel. Second, we are the first to fully articulate the relationship between global value chain indicators (Los et al., 2014; Timmer et al., 2013b) and consumption based accounting. This provides a solid link between a large section of the sustainability accounting literature and the most recent empirical work on globalisation.
The rest of the paper is structured as follows; Section 2 introduces key concepts and develops our accounting framework. Section 3 applies this framework to Western European textiles and clothing consumption and section 4 makes suggestions for a more sustainable future for Western European Consumption of textiles and clothing. Section 5 summarises our main points and concludes.
CONCEPTS AND METHODS
Global Value Chains and Production Footprints
Value chains are the networks of value adding activity taking place between conception and delivery of a product. Where supply chains emphasise physical stages of production (Timmer et al., 2013a) value chains include design, marketing and financial services etc. (Feenstra and Hanson, 1996; Timmer et al., 2013b) . Because the value chains of most industries now cross multiple national boundaries (Los et al., 2014) they are referred to as Global Value Chains (GVCs).
In macro or meso economic analysis GVCs are described in terms of national final production, so that the Western European textiles and clothing GVC refers to the global network of activity leading to the final goods sold by Western European textiles and clothing firms, no matter where in the world those goods are sold. Timmer et al., (2013b) propose two new indicators to assess impacts and contributions along GVCs defined in this way: global value chain income (GVC Income) and global value chain jobs (GVC Jobs). GVC Income is defined as the sum of all gross value added generated along a given global value chain while GVC Jobs is the total employment across the global value chain. Timmer et al (2013) use GVC Income and GVC Jobs to analyse fragmentation and competitiveness of European manufacturing industries. Their analysis confirms that European nations are increasingly service focused and that manufacturing is increasingly globally distributed. GVC indicators have sustainability implications because they reveal global, geographical and sectoral patterns in income and job creation. Moreover, the concept behind GVC Income or GVC Jobs type indicators is easily extended to other social and environmental concerns: we can construct a generic GVC Indicator as the sum of any given factor, for which we have data, across a GVC.
However, while GVC Indicators have sustainability implications we are interested primarily in the role played by consumers in a particular region. This approach is known as consumption based accounting and uses carbon or labour footprints (for example, Alsamawi et al., 2014; Druckman et al., 2008; Druckman and Jackson, 2009; Wiedmann et al., 2010) .
GVC indicators assess impacts occurring in the production stages of a products lifecycle and are therefore closely related to production footprints -a form of partial footprint analogous to a cradle-to-gate Life Cycle Assessment.
Our analysis makes use of production footprints, because they place the focus on the parts of a product's lifecyle that are upstream of consumers and retailers and are therefore the most appropriate way to examine the effect of changes in consumption and globalisation on production impacts. However, it is important to note that production footprints are not directly equivalent to GVC Indicators: GVC Income for Western European textiles and clothing is equal to the income generated producing goods eventually sold by the Western European Textiles and Clothing sector to consumers, wherever they may be in the world, whilst the Western European textiles and clothing income production footprint is equal to the sum of all income generated producing Textiles and Clothing goods then purchased by Western European consumers.
Because Western European consumers purchase textiles and clothing goods from many different countries, and the Western European Textiles and Clothing sector exports goods to consumers all over the world, the Western European textiles and clothing Income production footprint will be the sum of the proportion of the Western European textiles and clothing GVC Income stimulated by Western European consumption plus the proportion of the textiles and clothing GVC Incomes in the rest of the world that are stimulated by Western European consumption (Figure 1 ). More generally, a production footprint is the sum of many GVC Indicators each weighted by the level of consumption of the outputs of each GVC in the region of interest.
Sub-System Global Multi-Regional Input-Output Analysis
The core of our analysis is a global multi-regional input-output model (GMRIO).
GMRIOs capture the whole world economy through explicit modelling of the international and domestic trade networks of multiple countries (Tukker and Dietzenbacher, 2013) . A standard extended 1 GMRIO can be written,
=̂
1 A purely economic GMRIO defines a relationship between changes in final demand and economic output. An 'extended' GMRIO is so called because it defines additional relationships between impact factors (pollution or jobs, for example) and economic output thereby allowing analysis of a greater range of problems (Miller and Blair 2009). Defining the number of countries as and the total number of sectors across all countries as , is the × matrix of impact (either environmental, e.g. carbon emissions; social, e.g. hours worked; or economic, e.g. profit generated). is the × leontief inverse describing the interactions between sectors both within and between countries and ̂ is an × diagonalised vector of direct impact intensities for production activity in each sector.
is the × matrix describing final demand in each country from each sector. We use the World Input-Output database (WIOD), which has 40 countries and one Rest of the World (RoW) 'country', each with 35 sectors (see section 2.4 for more details), so = 41 and = 1435. For ease of exposition we write ̂ = , so, =
Because input-output analysis and GMRIOs are established methods for a wide range of both environmental and socio-economic footprint analyses (Bradley et al., 2013; Miller and Blair, 2009; Moran et al., 2013; Schaltegger et al., 2014; Simas et al., 2014b ) the remainder of this section focuses on the adaptation required to allow robust estimates of sectoral production footprints from a GMRIO model.
The stochastic nature of uncertainty in input-output data (Acquaye et al., 2011) means that GMRIO model results are most uncertain at the individual sector level (e.g.
Turkish Agriculture) and aggregation of results reduces these uncertainties Wilting, 2012) . Therefore we do not report estimates of individual sector level impacts.
Rather we report results at a more aggregate level (e.g. global Agriculture or all sectors in BRIC). But aggregating in this way before running an input-output model represents a loss of information which increases uncertainty in results relative to using the original data (Andrew et al., 2009; Lenzen, 2011) . Therefore we follow a sub-systems (see, for example, Piaggio, 2015; Schnabl, 1995; Zhang and Chen, 2008) input-output approach and use partitioned matrices to achieve a regional breakdown of impacts without aggregating before running the model. After obtaining a set of results using the original data we then aggregate to the desired level. This approach of using all available information then aggregating the detailed results should provide the most robust analysis possible, given our research focus and dataset.
The first step is to separate WIOD's 1435 sectors into our sector category system. In our analysis we use five sector partitions but for simplicity the following exposition shows only two sector partitions -Textiles and Clothing ( ), which contains the 41 "Textiles and Textile
Products" sectors from the WIOD of which is a grouping of countries (defined in Table 1 ). Accordingly equation (3) becomes,
In equation (4) 
Equation (5) can be simplified by removing the columns that sum to zero, =
We can then rewrite equation (4) 
We apply equation (7) for each year, 1995-2009, and each indicator (see section 2.3).
Finally, again for each year and indicator, we apply the following aggregations:
1. The production footprint: the sum of the impact vector,
2. Regional contributions to the production footprint: the sum of each regional partition of the impact vector,
3. Sectoral contributions to the production footprint: the sum of each sector partition in the impact vector. Although in our application we use five sector partitions, the preceding equations only showed two sector partitions. In the case of two sector partitions the aggregation is,
4. Sectoral contributions to the regional contributions to the production footprint: the sum of one sector partition in each regional partition. This represents the least robust of our results (as it is the least aggregated), and as a result we do not present it for every indicator or every sector, but only
where it provides additional substantive insights and where those insights can be readily explained by the existing literature. The aggregation for the Textiles and Clothing sector contributions to regional contributions to the production footprint given 2 sector partitions is,
Indicators
To estimate socio-economic performance we follow Timmer et al. (2013a) in splitting gross value added into two parts, Labour Compensation, which we refer to as wages, and all other component parts which we refer to as profits (i.e. profits are gross value added minus wages). The profits production footprint represents returns to capital generated at every stage of the production process in producing the final good. Likewise, the wages production footprint represents the compensation of labour in producing the final good. Linked to the wages production footprint is the labour hours production footprint -the sum of labour hours worked in production of the final good. The labour hours production footprint complements the wages production footprint by providing a physical indication of labour use. By dividing the wages production footprint by the labour hours production footprint we estimate wage rates.
The carbon production footprint -the sum of the carbon dioxide emitted in production of the final good -is our environmental indicator. We do not assess non-carbon greenhouse gases because WIOD (see section 2.4) represents Agriculture as one sector and Agricultural subsectors are known to vary substantially in their non-carbon greenhouse gas intensities (Tukker and Dietzenbacher, 2013) . It is also important to note that climate is only one environmental issue, however, carbon data is substantially more reliable than other environmental metrics and received special attention when constructing WIOD (Genty et al., 2012) .
Data
All data are taken from the World Input-Output Database (WIOD). For a full description readers are directed to the relevant documentation Erumban et al., 2012; Genty et al., 2012; Timmer, 2012) . In brief, WIOD provides harmonised multi-regional input-output tables covering 41 regions (40 countries and one rest of the world region) and corresponding socio-economic and environmental satellite accounts. We use WIOD rather than an alternative database (Giljum et al., 2008; Peters et al., 2011a; for several reasons. First, WIOD provides detailed socio-economic statistics, including sector specific price indices and labour hours by sector. Second, it is built from publically available, official data, meaning that tracing the construction process of WIOD is easier than for other datasets, so that unusual results can be checked more readily. Additionally, WIOD improves upon a major source of uncertainty in multi-region input-output modelling; the import proportionality assumption. Applied to overcome a lack of detailed import data, the import proportionality assumption assumes that intermediate and final consumption share the same proportion of imports. WIOD improves upon this by differentiating between intermediate and final imports using detailed Comtrade data . Finally, because WIOD is freely available 2 our analysis is open to the broadest possible range of practitioners and researchers.
A drawback of WIOD is that it does not provide labour hours data or component breakdowns of gross value added for the Rest of the World (RoW) region. Therefore, the profit, wages and labour hours production footprints do not include RoW. Appendix A compares the gross value added production footprint including RoW with the gross value added production footprint excluding RoW. Results of this sense check suggest that although our wage and profit production footprints are underestimated, main trends are relatively unaffected. That said, we would expect production in the Rest of the World region (which includes, for example, Cambodia and Bangladesh) to be Labour rather than capital intensive. Hence we would expect most of the value added in this region to be wages. This implies that not including contributions from RoW had the biggest effect on the wages production footprint. A similar assessment was not possible for the labour hours production footprint, but it is likely that excluding labour intensive low-wage economies of RoW also underestimates the labour hours production footprint.
The gross value added and wages data in WIOD's socio-economic accounts are provided in nominal national currencies. To examine changes overtime we use the sector level price indices for value added from WIOD to deflate wage and profit data to 1995 prices.
In order to compare regions we convert national currencies to US dollars. Conversion of multiple national currencies to a common currency can be done with either Purchasing
Power Parity (PPP) conversion factors or Market Exchange Rates (MER). MERs reflect price differences in internationally traded goods, while PPP conversion factors reflect differences in both internationally traded and domestic goods (such as haircuts). Consequently, PPPs control for differences in the purchasing power of different national currencies, while MERs do not. This means that MERs underestimate the local value of profits and wages in developing countries (but typically have little effect on developed countries) (Nordhaus, 2007; Ortiz and Cummins, 2011) . However, estimating detailed PPP timeseries is a complex process, with substantial conceptual difficulties, while MER timeseries are much easier to estimate and therefore more widely available (Callen, 2007; Deaton and Heston, 2010; Ortiz and Cummins, 2011) . Therefore, we use MER to convert wages and profits in national currencies to US dollars, acknowledging that this increases the inequalities that we find relative to using PPP. Nevertheless, our results are useful for identifying potential hotspots, trends, and areas for further detailed investigation. As a further mitigating measure, we apply a MER to PPP adjustment factor in some of our detailed regional investigation investigate the difference that PPP might make to our results. Specifically, MER is estimated to underestimate the true value of income in developing countries by a factor of around 3 (Callen, 2007; Nordhaus, 2007) and we multiply our results (obtained using MER) for BRIC by a PPP adjustment factor of 3 to see if observed inequalities still hold.
RESULTS
Trends in Production Footprints
Figure 2 shows trends in Western European consumption deflated to 1995 USD alongside the Western European textiles and clothing production footprints for carbon, labour hours, wages, and profit. They are the sum of the impacts of every stage of production. Sections 3.2 and 3.3 show regional and sectoral contributions to the Wetsern European textiles and clothing production footprints respectively.
In line with levels of real Western European textiles and clothing consumption, all production footprints fell after 1995. However, while the labour hours production footprint and carbon production footprint rose again after 1997 the wages and profit production footprints and has not quite recovered by 2009. This is likely the result of increased use of labour in lower wage nations and the reduced use of labour in more economically developed nations (Dunford, 2004) , something considered further in section 3.2. We should, however, be aware that the use of MERs is likely to overstate the fall in wage rate considered from the perspective of workers. That is, if the falling wage rate is due to increased use of workers in developing countries, the lower wages have increased purchasing power in those countries, and so the effects of any fall are lessened.
In Figure 2 we see that the profit production footprint recovered more rapidly and to a greater extent than the wages production footprint, particularly at the end of the time series.
This potentially indicates profit seeking behaviour with low wage labour subsidising profit margins. Although this is consistent with the idea that manufacturing sectors in developing countries use cheap labour to maintain higher profit margins while out-competing their developed country counterparts on cost, this has a relatively high level of uncertainty due to the exclusion of RoW data for these production footprints.
Figure 3 expands on the relationship between the wages and profit production footprints by showing their absolute values rather than their normalised trends. In Figure 3 we see that although the wage production footprint fell at a greater rate than profits, it was consistently a bigger cost component. This raises questions about the ability of firms to absorb wage increases, and supports the argument that as wages increase in current manufacturing hubs manufacturing will move elsewhere.
In summary, there has been a mixed picture for sustainability. Changes in production may have had some success in decoupling the Western European textiles and clothing carbon production footprint from levels of consumption. However, the wages production footprint was highest in 1995, and the time series is dominated by a decline in real wages. In order to form a clearer picture of the sustainability of Western European textiles and clothing consumption we now explore the geographical spread of the production footprints. Figure 4 shows the regional breakdown of the Western European textiles and clothing consumption production footprints for labour hours; wages; profit; and carbon. That is, each panel in Figure 4 shows how much of each production footprint occurred in each region. Western Europe shows declining contributions to all these production footprints. This is in line with reported shifts away from developed countries in textiles and clothing and other manufacturing production (Dicken, 2011; Dunford, 2004; Los et al., 2014) and confirms that the production of textiles and clothing goods for Western Europe increasingly takes place outside of Western Europe.
Regional Contributions to Production Footprints
Labour Hours and Wages
The regional breakdown of the labour hours production footprint (Figure 4 ) reveals that BRIC has supplied a majority of labour through the entire period, confirming expectations (Kaplinsky and Morris, 2006) . Likewise, we see rapid growth in BRIC labour use after 2001 which is likely due to the 2 nd stage phasing out of quotas on world trade in textiles and clothing (Adhikari and Yamamoto, 2007; Spinanger, 1999) . This is problematic as both China and India (though not Brazil and Russia) are known to have poor working conditions and restricted rights for workers (International Trade Union Confederation, 2014; Song, 2014) .
In contrast to the labour hours production footprint, the regional breakdown of the wages production footprint (Figure 4) shows that Western Europe dominated the wages production footprint throughout the time series while, despite being the biggest contributor to the labour hours production footprint, BRIC is still marginal in terms of the wages production footprint. These discrepancies translate into the effective real wage rates shown in Figure 5 .
Figure 5 also shows that because the difference between the wage rates is so large, it is unlikely to be substantially effected by use of PPP rather than MER.
The substantial inequities between wage rates in Western Europe and BRIC supports the suggestion that Western European production is in the highly skilled, high value portions of the global value chains, such as, design, research and development (Nordås, 2004; Sørensen, 2008) . Likewise, it suggests that the jobs created in BRIC by Western European textiles and clothing consumption are in the low skilled, low value portions of the global value chains.
On the other hand, real BRIC wage rates doubled between 1995 (wage rate = 0.31 1995 USD per hour) and 2009 (wage rate = 0.62 1995 USD per hour). This suggests that the material quality of life for BRIC workers has been improved by globalisation in the textiles and clothing value chains that serve Western Europe. Moreover, Gereffi and Memedovic (2003) , argue that countries can 'move up' value chains by capturing higher value activities.
The rise in BRIC wage rates suggests more skilled, higher value work is being undertaken in BRIC. This supports the long standing contention that regions outside Europe, not only have "low labour input costs to be exploited, but also an increasing availability of highly skilled labour" (Giuli, 1997 P.2 ) and that firms are beginning to capitalise on this (Tewari, 2006) .
Qualifying these results is that WIOD does not have Labour data for the RoW region
which is included in the Other Less Affluent Countries region (Table 1 ). The likely effect of this is that our estimates are conservative indicators for low wage labour use (Appendix A) -others have shown that the value chains supplying affluent nations tend to rely on high quantities of overseas cheap labour (Alsamawi et al., 2014) . for BRIC. Nonetheless, it is worth noting that the BRICs contributions to the profit production footprint increased substantially faster than its contribution to the wages production footprint.
Profits
Consequently, the graph may provide further evidence of profit seeking behaviour -especially as the contributions to the profit production footprint are much more likely than the contributions to the wages production footprint to leave BRIC through complex ownership and accounting structures. Figure 4 shows that contributions from BRIC and the Other Less Affluent Countries (OLAC) became increasingly important to the Western European textiles and clothing carbon production footprint. This is in line with other studies finding that offshore emissions constitute increasingly bigger portions of the carbon footprints of affluent nations (Peters et al., 2011b; Wiedmann et al., 2010) . There also appears to be a link between the Western European textiles and clothing carbon and labour hours production footprints as both follow similar regional patterns, with BRIC contributions to both spiking after 2002 (about the time of the third stage removal of MFA quotas (Spinanger, 1999) ). This suggests carbon and labour intensive production relocated to similar geographical locations.
Carbon
As the contributions to the carbon production footprint from Western Europe, Other It is also worth noting that this demand grew much more rapidly than the carbon production footprint -implying a decrease in the carbon intensity of BRIC production relative to final demand. On the other hand, until 2007, levels of demand remained below 1995 levels and so the carbon intensity of production in the textiles and clothing value chains serving Western Europe remained higher than in 1995. From this we infer that despite its decreasing trend, the carbon intensity of BRIC production between 2002 and 2007 was still greater than the carbon intensity of Western European production in 1995. Figure 6 shows the sectoral contributions to the Western European textiles and clothing production footprints for carbon; labour hours; profit; and wages. The Textiles and
Sectoral Contributions to Production Footprints
Clothing sector is the biggest contributor to the labour hours, wages and profit production footprints and the second biggest contributor to the carbon production footprint after the Energy and Resources Sector. In all cases, by 2009, the contributions of the Textiles and Clothing sector had fallen relative to 1995, albeit only slightly in the labour hours production footprint.
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Labour Hours and Wages
The biggest contribution to the labour hours production footprint was the Textiles and
Clothing sector (Figure 6 ). This can be explained by the highly labour intensive nature of clothing production; because cloth is soft and flexible, mechanising the process has proved difficult in clothing production (though not in textiles production) (Dicken, 2011; OECD, 2004) . The wages production footprint is also dominated by the Textiles and Clothing sector. Figure 7 shows that this is the result of the high wages paid to Textiles and Clothing sector workers in Western Europe. Figure 6 should be interpreted with care as it represents the highest level of uncertainty of our analysis. However, it corresponds to expectations in the literature regarding the geographical distribution of work in the Textiles and Clothing sector (design and other skilled activities in affluent nations and low skilled manual labour in developing nations (Nordås, 2004) ). Therefore we feel confident in interpreting Figure 6 as further evidence of reliance of Western European Textiles and Clothing retailers and consumers on low wage labour in BRIC.
A similar picture emerges for the Agricultural industry. Unlike clothing production, mechanisation of, for example, cotton production is possible and in the USA has greatly reduced labour requirements (Rivoli, 2006) . However, the regional breakdown of labour hours production footprint ( Figure 5 ) shows that the BRIC labour contribution shows very similar patterns to the Textiles and Clothing and Agricultural sectors contributions to the labour hours production footprint (Figure 6 ), suggesting that most of the increase in the labour hours was within the Textiles and Clothing and Agricultural Sectors in BRIC countries. This is supported by the fact that China, Brazil, and India were consistently among the top 10 global cotton producers between 1995 (FAOSTAT, 2014 and rely on substantial quantities of labour-intensive hand harvesting (Chaudry, 2004) . However, there is one important difference between the Textiles and Clothing and Agricultural sectors: the latter contributes much less than the former to the wage production footprint, despite similar contributions to the labour hours production footprint. This may be because there are very few high value activities in Agricultural sector, whereas the Textiles and Clothing sector has design and branding focused jobs (EMCC, 2008) . This analysis of the Agriculture and
Textiles and Clothing sectors provides evidence that price pressures are being passed down value chains -potentially suppressing wages.
Profits
The sectoral breakdown of the Western European textiles and clothing profit production footprint ( Figure 6 ) mirrors that of the wage production footprint with the biggest profits being seen in the Textiles and Clothing sector itself and Agriculture contributing proportionally much less to the profit production footprint than to the labour hours production footprint. The suggested explanation for this is the same as in section 3.3.1 -the Textiles and Clothing sector contains both high and low value-adding production tasks, while agriculture does not. An additional insight from the sector breakdown of the profit production footprint is that the contributions from the Services and Other Manufactures sectors saw a marked increase after 2002 whereas the wage footprints in these sectors rose much more modestly. This again suggests growth in profits at the expense of wages.
Carbon
Section 3.2.3 argued that increases in the carbon production footprint between 1997
and 2001 were likely due to movement of manufacturing out of Western Europe and into BRIC and OLAC. Therefore we conclude that the biggest source of carbon in the Western European textiles and clothing carbon production footprint was the BRIC Energy and Resources sector.
Further, we conclude that the carbon intensity of the background energy system has been of considerable importance in determining the Western European textiles and clothing carbon production footprint.
DISCUSSION -SUSTAINABLE FUTURES?
Several key findings emerge from our analysis. First, Western European consumption of textiles and clothing goods between 1995 and 2009 relied on large quantities of low paid labour principally in the Textiles and Clothing, and Agricultural sectors in BRIC, whilst more highly paid jobs were found in Western Europe. Alsamawi et al., (2014) characterise this type of relationship as a "master" and "servant" relationship, the low paid servant nations supporting the affluent lifestyles of the wealthy master nations. This type of inequity does not sit easily with visions of a sustainable future where intra-generational equity is key (Brundtland, 1987; Haughton, 1999; Jackson, 2011) .
Achieving intra-generational equity requires an increase in the income of the global poor sufficient to both meet their material needs and to partake in society. Our analysis does provide evidence that BRIC workers benefitted from removal of restrictions on international trade -wages rose as production moved into BRIC. However, the remaining large differences in wage rates suggest that this development path is likely to take a long time to reach a more equitable situation, especially if, as we suggest, production is now moving out of BRIC and into lower wage nations.
One way to speed up progress toward equity and to better enable BRIC workers to flourish, is for Western European brands to enforce payment of higher wages by their suppliers. This is a strategy that curries favour with third sector groups. For example, the Asia Living Wage Floor Alliance is a group of unions and labour activists from across Asia whom advocate payment of a living wage to garment workers 4 . Moreover, McMullen et al (2014) report that New Look, the British high street chain, is already paying a living wage to some of its workers in China. However, how New Look finance this is unclear. Also unclear is the extent to which payment of a living wage affects production cost. Beyond studies examining the consumer price effects of increases in the minimum wage in developed nations (Aaronson, 2001; O'Brien-Strain and MaCurdy, 2000) we find very limited consideration of this in the literature. Our analysis here showed that labour costs already dominate profits, but also that per unit labour costs fell substantially. Therefore we flag this as an interesting area for future research.
It is also worth noting that the Asia Living Floor Wage Alliance and the McMullen report focus on improving prospects of workers in clothing factories. By highlighting the substantial contributions to the Western European Textiles and Clothing labour hours production footprint of Agriculture, our analysis shows that a focus on garment workers alone will not be sufficient to remove dependency on low wage labour. For that, wage increases must also be made in other sectors, in particular Agriculture. (Duchin and Lange, 1994; Jackson, 2009) .
One way to bring together a reduction in consumption in affluent nations and increased wages in poorer nations is the "better rather than more" strategy (Clift et al., 2013; Girod and De Haan, 2010) which advocates a reduction in the volume of consumption by purchasing "better" products at a higher price. The difficulty with such a strategy lies in defining what it means for a product to be "better". One interpretation of "better" in this context is "more equitable". That is, a better product can be understood as one with a more equitable value chain -fairer wages and stronger rights for workers in all sectors and countries. Following this understanding the better rather more strategy by definition leads to increased income for low wage workers in the value chain. Moreover, it has been argued elsewhere that low costs of consumer goods encourages short lifespans for those goods (Cox et al., 2013) . Wage increases, better working conditions and improved rights would all be expected to increase production costs. Depending on the magnitude of these costs, passing them through to the final consumer could be enough to begin tipping consumer preferences away from high volume consumption thus reducing carbon emissions and achieving greater socio-economic and environmental sustainability for Western European textiles and clothing consumption.
CONCLUSIONS
In this study we developed a sub-system global multi-regional input-output framework and used it to estimate trends in the socio-economic and carbon impacts of Western overall trend in the carbon production footprint is not discouraging, to stop runaway climate change more ambitious and robust reductions will be needed (IPCC, 2014) .
In summary, our study presents a mixed picture for sustainability. The empirical evidence appears to support previous arguments that Western European textiles and clothing retail models are reliant on cheap labour and inequities. However, we cannot advocate localisation of production on social grounds as we have shown that globalisation appears to have substantially increased wages for BRIC workers. Our results also support the idea that high volume business models hamper otherwise successful attempts to reduce carbon emissions. In the light of these findings, we argued that increasing wages in BRIC (and other low wage countries) would act to improve socio-economic sustainability.
APPENDIX A
In section 2.3 we note that the wages and profit components of gross value added Together, Figures A1 and A2 suggest that the wages and profit production footprints are underestimated. However, it is also clear that overall trends remain relatively unaffected.
That said, we would expect production in the Rest of the World region (which includes, for example, Cambodia and Bangladesh) to be Labour rather than capital intensive. Hence we would expect most of the value added in this region to be in the form of wages and as a result, the sense check implies that not including contributions from the Rest of the World region had the biggest effect on the wages production footprint. 
APPENDIX B
